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Bioinspired materials and surfaces for green science and technology (part 3) Bharat Bhushan † Nanoprobe Laboratory for Bio and Nanotechnology and Biomimetics (NLBB), The Ohio State University, Columbus, OH, USA BB, 0000-0001-7161-6601 Biomimetics means mimicking biology or living nature. Bioinspiration would be a more appropriate term as it applies to engineering. The field is highly interdisciplinary, involving understanding of biological functions, structures and principles of various objects found in nature by biologists, physicists, chemists, material scientists, and even artists and architects. Biological materials are highly organized from the molecular to the nano-, micro-and macroscales, often in a hierarchical manner with intricate nanoarchitecture that ultimately makes up myriad functional elements. Properties of materials and surfaces result from a complex interplay between surface structure and morphology and physical and chemical properties. Many materials, surfaces and objects provide multifunctionality. Biologically inspired materials and surfaces have generated significant interest and are helping to shape green science and technology [1] .
The field of biomimetics requires knowledge in various disciplines. It includes (i) biology as it applies to the use and examination of nature for purposes of biomimetics, (ii) chemistry as it relates to the understanding of coatings and interactions for purposes of surface treatments derived from living nature, (iii) engineering as it relates to the generation of devices and applications for purposes of bringing materials and surfaces derived from living nature together, (iv) materials science as it relates to the generation of new and unique materials inspired by those found in living nature, (v) nanomanufacturing as it relates to new techniques and processes of generating surfaces and materials, and (vi) art and architecture as they relate to the field of biomimetics as a whole. The major emphasis on nanoscience and nanotechnology since the early 2000s has provided a significant impetus in mimicking Nature using nanofabrication techniques for commercial applications. Biomimetics has spurred interest across many disciplines. It is estimated that revenues from biomimetic products are several billion dollars annually. Annual sales are expected to continue to increase dramatically.
The field is still emerging, and the purpose of this theme issue is to present an overview of most recent developments in the field of bioinspired hierarchically structured materials and surfaces for green science and technology with a focus on liquid repellant/loving surfaces, oil-water separation and water harvesting. The authors are internationally recognized in their respective fields. All papers provide an overview along with new research data. An effort has been made by all contributors to include discussion on future outlook in their papers to identify where the field is going. Because there are very few journals dedicated to the field, the impact of this issue is expected to be significant. The appeal is expected to be broad.
The authors are internationally recognized in their respective fields. They are from USA, Canada, Germany, France, Russia, Israel, Tunisia, China and India. The editor thanks them for their outstanding and timely contributions.
This issue will also serve as a resource for practitioners and society at large. It is expected to generate the interest of those who are not active in the field but may benefit in the future.
